Abstract. We show that a usual corona-type theorem on a space of functions automatically extends to a matrix version.
In this paper we give a simple algebraic argument to extend the corona theorem for a given algebra of bounded functions to a one-sided infinite matrix corona theorem. In addition, we provide estimates for the size of solutions. For the algebra H ∞ (D), this was established by Fuhrmann [5] for the finite matrix case and by Vasyunin (see Nikolski [7] ) for the one-sided infinite case. We note that an important result of Treil [11] shows that a complete extension of the corona theorem to two-sided infinite matrices is not possible, in general. Our technique is similar to that of Fuhrmann [5] , but our proofs are different. We prove a general version which can be applied to such algebras as the multipliers on Dirichlet space. Moreover, there is an H p version for H ∞ (D n ). Our results provide sharper estimates than those obtained by one of the authors, Zhang [15] .
For ease of notation, we will assume that A denotes a multiplier algebra for a reproducing kernel Hilbert space of functions on Ω. That is, H(Ω) is a Hilbert space of functions on Ω, such that, for each w ∈ Ω, there exists a unique k w ∈ H(Ω), the reproducing kernel, which satisfies
If B is an algebra of bounded functions, which is not such a multiplier algebra, we only consider finite matrices, so the arguments appearing below are easily modified in this case.
For
We assume that A satisfies a "corona theorem"; that is,
When CT holds for A and F satisfies (1) and (2), we define
Note.
(i) In some algebras such as multipliers on Dirichlet space
So (2) above is equivalent to (2 )sup
, a finite number of elements of A, (2) may be omitted from the hypotheses.
[From (i), (ii), and (iii), we see that variations of CT involving changing hypothesis (2) are possible. Extensions of CT for such versions follow from our techniques below, but we will stick to the above formulation of CT.]
We establish the "matricial corona theorem" for such algebras A, which satisfy CT.
Theorem (MCT). Assume that CT holds for A. Let F denote an m × ∞ matrix of elements of A satisfying:
(1) 0 < 2 I m ≤ F (z)F (z) * for all z ∈ Ω and (2) max{ M F , M T F } = 1.
Then there exists an m × ∞ matrix G with entries in A satisfying
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Moreover, we may choose G, as above, so that
Denote the rows of F satisfying (1) and (2) 
. . . and, moreover,
. . .
and
See the Appendix for the existence of {Q
and the above properties. We will need a lemma. A = (a 1 , a 2 , . . . ) , a i ∈ A, and assume that
Lemma. Let
Fix z ∈ Ω and let
Proof. We will show that the first inequality holds. The second follows in a similar manner. See the Appendix for notation. Let I j denote increasing j-tuples of positive integers. Now
We are ready to begin the proof of MCT.
Proof. (MCT) Since
with h i ∈ A and
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Applying CT to so that
Similarly,
We need only check that
The indices of the Q's in each term consist of I p = {1, . . . , m} − {p} for p = 1, . . . , m. For p = j, we see that
This follows since f j Q
, so since j ∈ {1, . . . , m} − {p}, we may "anti-"commute the Q's until we get
Otherwise, p = j, and we have
This completes our proof of the matricial corona theorem.
Applications:
, the finite corona theorem is due to Carleson [2] and the infinite corona theorem is due to Rosenblum [8] and Tolokonnikov [10] , independently. Our results give the matricial corona theorem due to Fuhrmann and Vasyunin. In this case, our conditions ( * ) show that if
For δ ≈ 0, the best estimate of C 1 (δ) is C 0 δ 2 ln 1 δ due to Uchiyama (see Nikolski [7] ).
So we only get
We note that for this particular case, where A = H ∞ (D), a better estimate in the matricial corona theorem due to Trent [13] gives
If Ω ⊂ C is a finitely connected domain, then the corona theorem holds for H ∞ (Ω) by Stout [9] and Forelli [4] . (See Fisher [3] for an exposition of these results.) Our result gives a matricial version.
, by results of Nicolau [6] , A satisfies a "finite" corona theorem. Thus our results give a "finite" matricial version corona theorem for
, the ∞-corona theorem is due to Trent [12] . Our results give a matricial corona theorem for This completes the proof of the linear algebra material.
